In all the species of nonhuman primates for which data on sex differences in the frequency of yawning are reported, males yawn much more than females (Bertrand 1969; Deputte 1978 ; Goy and Resko 1972; Hadidian 1980; HA and DeVore 1965; Redican 1975; Rinaldi 1985; Wolfheim and Rowell 1972) . This différence has been related to sexual dimorphism in canine size: The larger size of male canines may make the male yawn a more effective threat.
The aim of the present study was to test the hypothesis that the sex differences in the frequency of yawning are related to sexual dimorphism in canine size. To this end, the comparative method was used (Eibl-Eibesfeldt 1974; Maynard Smith 1978) . All the primate species for which delailed data on yawning behavior are available are sexually dimorphic, but Homo sapiens is a species with minimal canine dimorphism (Leutenegger and Kelly 1977) . To date, the only study reporting data on sex differences in human yawning was done in an experimental setting (Provine and Hamernik 1986 ). Thus, a naturalistic study of yawning by Homo sapiens was needed to test the hypothesis that a minimally dimorphic species does not show sex differences in the frequency of yawning.
A further aim of the present study consists of providing quantitative data on the spontaneous behavior of humans. Such data are still rare in human ethology (McGuire and Fairbanks 1977) . A detailed description of human spontaneous behavior seems to be a necessary first step to reach a full comprehension of the causation and function of human behavior.
Subjects of the present study were passengers of the B line of the Rome underground. We chose this observational setting for two main reasons: 1) It provides observational conditions that are extremely favorable (visibility of the subjects is excellent; moreover, since passengers canne look through the windows, it is considered normal to look at other people); and 2) most of the subjects are unfamiliar to each other, a situation that might elicit slightly assertive behaviors.
Data were collected during 94 underground journeys between May 12, 1986 , and March 7, 1987 . The duration of the journeys was 15 ± 2.87 minutes (M ± SD). Observations were made between 8 A. M. and 9 P. M. At the beginning and at the end of each observational session, i.e., of each journey, the observer counted the men and the women present in the section of the carriage chosen for the observation. The proportion of men (100 X [total number of men -total number of men + total number of women]) was considered to be an estimate of the relative percentage of the males and the females who were present on the underground during the data collection. Journeys in which the carriage was excessively crowded were excluded from data collection because of the poor visibility of the subjects. Since only adult nonhuman primates are reported to show sex differences in yawning behavior (e.g., Hadidian 1980), subjects whose visually estimated age was under 18 years were excluded from data collection.
The sampling method was complete recording (Slater 1978) . Yawning was formally defined as a gaping movement of the mouth accompanied by a long inspiration followed by a shorter expiration (Provine et al. 1987) . Two different types of yawn were distinguished: a) The subject yawns without any attempt to hide or cover his/her action; and b) the subject covers, partially or completely, his/her mouth with a hand, or yawns incompletely with a partially open mouth. The observer recorded the sex of the actor and the type of each yawn.
The relative percentages of males and females present on the underground during the data collection were 59.3% and 40.7%, respectively.
A total of 267 yawns by 221 different subjects were recorded; 57.9% and 42.1% of the subjects who yawned were males and females, respectively. The expected distribution of the yawns between males and females based on their relative presences on the underground was thus indistinguishable from the observed one (X 2 = 0. 1605, N = 22 1, df = 1 , N. S.).
These data indicate that adult human males and females, unlike several nonhuman primate species, do not differ in the frequency of yawning. These results are congruent with sex différences in canine size. Even if correlational data do not demonstrate a direct cause-effect relationship, these data suggest that sex différences in frequency of yawning by primates may be related to the sex dimorphism in canine size.
Males and females displayed the two types of yawn in different proportions: 49.2% of male and 32.6% of fernale subjects who yawned showed uncovered (type a) yawns (X 2 = 5.049, N = 208, df = 1, p < 0.05; subjects who showed both types of yawn were excluded from this analysis).
The most conspicuous form of this display is, thus, used more by males than by females. Hence, human males seem still to behave in a more assertive way, even if they do not appear to differ from females either in canine size or in the total frequency of yawning. Alternatively, human females may be more "polite" than males.
Several studies have reported a direct influence of testosterone on yawning by nonhuman primates (Bielert 1978; Goy and Resko 1972; Wallen and Goy 1977) . The plasma testosterone concentration of human males is higher during the early morning than during the evening (e.g., Rose et al. 1972 ). In our study, the frequency of men's yawns recorded between 8 A.m. and 10:30 A.M. (0.543 ± 0.624 yawns/hour/male subject) did not differ significantly from that recorded between 6:30 P.m. and 9 P.m. (0.593 0.766 yawns/hour/ male subject) (Mann Whitney U test; U = 248.5, NI 22, N2 = 23; sec also Provine et al. 1987; Baenninger 1987) . Therefore, even if data on diurnal variations have to be interpreted cautiously, this analysis seems to indicate that human yawning behavior has become independent from the influence of testosterone, given the absence of sex différences in the frequency of yawning.
In conclusion, the present study demonstrates that human beings, unlike more dimorphic primates, do not show sex differences in the frequency of yawning. Data on a wider variety of contexts would be necessary to dismiss definitively the possibility of any sex différence in the frequency of human yawning. Data from Provine and Hamernik (1986) , though gathered in an entirely different situation, did not reveal any male-female différence in the frequency of yawning. If confirmed, these results would suggest that sex differences in primate yawning behavior may be associated with sexual dimorphism in canine size.
